Introduction
Primary immune deficiencies (PIDs) have been observed in both childhood and adult age groups. The most important issue among adult PID cases is poor awareness, because PIDs are generally considered childhood disorders.
Common variable immunodeficiency (CVID) is a clinically important PID in adult patients. Its prevalence is reported to be 1/10,000-1/50,000 among various populations. In addition to recurrent infections, granulomatous and lymphoproliferative disorders, autoimmunity, and malignancy account for the complex clinical presentation of CVID. Delayed diagnosis and poor management of follow-up are the most important causes of morbidity and mortality associated with this disorder (1) (2) (3) .
Data from the literature related to the diagnosis and follow-up of PIDs mostly derive from studies performed on pediatric patients. Standardized treatment and follow-up protocols are required to prevent complications, maintain quality of life, and prolong survival in adult patients.
In this study, we present preliminary results from follow-up protocols used in adult CVID patients in a recently founded adult immunology clinic in the Central Anatolia Region of Turkey, where a clinical immunology center for adults was not available previously.
Materials and methods

Patients
CVID patients aged 18 years and over were included in this study. The patients originated from 3 different groups as follows: 1) CVID patients who were still being followed by the Pediatric Immunology Division, despite presently being adults.
2) Adult CVID patients who were not being followed by any definite clinic and were receiving irregular intravenous immunoglobulin (IVIG) replacement therapy. 3) Adult patients diagnosed with CVID for the first time at our clinic, where this study was conducted. All patients provided informed consent prior to their inclusion in the study.
Preparation of the CVID file
A file format consisting of 13 pages was developed for this study. Separate sections were designated for identity information, personal and family medical history, previous disease course, laboratory and imaging study results, follow-up plans, treatment plans, detection and management of complications/comorbidities, and treatment results.
Collection of retrospective data
All accessible patient files, laboratory results, and electronic epicrises were collected from each patient previously diagnosed with CVID.
Collection of prospective data
Regular control visits for patients living near the Allergy and Clinical Immunology Division (Konya Province, Turkey) were performed every 3 weeks. For patients residing at distant locations, control visits were performed every 3 months. Patients who did not or could not participate in the control were called to provide the required information (phone visit).
Standardization of control visits
A special control visit form was prepared for this purpose (Table 1 
Standardization of laboratory follow-up
Laboratory tests were performed every 3, 6, 12, and 24 months ( Table 2 ). The control chart was generated to monitor completed and pending laboratory investigations and was attached to the first page of the CVID file.
Standardization of treatment modalities
Standards were determined for intravenous polyclonal immunoglobulin replacement and prophylactic antibiotic treatments based on previous reports (4) (5) (6) . IVIG doses were reviewed and adjusted specifically for each patient. Staff nurses were trained to perform the IVIG infusion technique. An IVIG infusion protocol, unique for the adult patients, was prepared as a standard order form according to previous reports. All patients were reassessed in terms of the need for prophylactic antibiotics.
Organization of consultations with related clinics and specialties
Consultations for patients in the pulmonology, gastroenterology, and hematology clinics were performed according to standard protocols. In addition to these specialties, consultations about emerging problems were performed with specialists.
Patient information
An informational meeting regarding CVID was conducted, since awareness of the disease can increase the efficiency of the treatment and follow-up.
Consent form for IVIG treatment
An informed consent form for IVIG treatment was prepared and presented to all patients.
Screening program for CVID on an outpatient basis
Each patient that applied to our outpatient clinic with any complaint was also questioned for infection frequency and immunodeficiency using the "6 ESID Warning Signs for ADULT Primary Immunodeficiency Diseases" (Table 3 ).
Family screening for PID
The pedigree of all patients with CVID was issued, and family screening was performed in terms of primary immune deficiency, beginning with the first-degree relatives.
Physical arrangements in the clinic
An infusion therapy room was established for IVIG replacement. The infusion pump and other necessary equipment and materials were provided. 
Ethical committee approval
The study was conducted after receiving approval from the ethics committee of the Meram School of Medicine, Necmettin Erbakan University.
Results
The results of this study are based on 25 CVID patients (13 females/12 males) who were followed between November 2011 and November 2013. The mean age of the patients was 36.6 ± 13.4 years. The age of onset of symptoms was 21.2 ± 17.1 (range: 2-57) years; however, the diagnosis of CVID was established at 30.3 ± 13.8 (range: 10-57) years. The delay in diagnosis was 107 ± 95.6 months (approximately 8 years).
The distribution of adult CVID patients in relation to origin was as follows: 1) Eleven patients who were still being followed by the Pediatric Immunology Division, even though they were adults. 2) Eight patients who were not being followed in any clinic and were receiving irregular IVIG replacement therapy. 3) Six patients diagnosed with CVID for the first time at our recently founded adult immunology clinic. A total of 14 patients (56%) were residing in Konya, where the study was conducted. The remaining patients (n = 11) visited the clinic from outside the city.
Nine patients were from consanguineous marriages (36%). The daughter of patient 4 (patient 8) was diagnosed with CVID based on a family screening.
A total of 19 patients were married, and 2 female patients had a history of abortion. In 92% of patients, the initial symptoms resulting in admission to healthcare facilities were infections, including upper respiratory tract infections in 3 patients, lower respiratory tract infections in 19 patients, and gastroenteritis in 2 patients. One patient was referred to our clinic due to leg ulcers that were unresponsive to treatment. Nineteen patients (76%) had a history of hospitalization due to recurrent pneumonia. A total of 17 of 25 patients (68%) had bronchiectasis at the beginning of the follow-up.
During the follow-up, 2 patients (patients 8 and 18) became pregnant, both of whom had uncomplicated pregnancies and delivered healthy full-term newborns.
IVIG replacement therapy was administered to all patients with a starting dose of 400-600 mg/kg every 3 weeks. Doses and intervals were adjusted according to the frequency of infection, clinical course, accompanying complications/comorbidities, and trough level of IgG. Among the 421 IVIG replacements performed during the study, only 3 infusion reactions were observed (0.7%).
Existing and newly detected or developed comorbidities/complications during the follow-up period are presented in Table 4 and elaborated on in Section 4.
Discussion
CVID is one of the most prevalent PID disorders. It presents a wide variability of symptoms and severities and is clinically the most important PID among adult patients (7, 8) . The most significant issue in patients with CVID is delayed diagnosis, which ranges from 7.4 to 8.9 years, according to different studies in different populations (1, 4, 9) . In this study, the period between the onset of symptoms and diagnosis was 107 ± 95.6 months (approximately 8 years).
In addition to diagnostic delay, another important issue is how to structure the follow-up protocol of patients. Due to lack of immunoglobulins, CVID cannot simply be defined as a disorder that manifests with recurrent infections. Complications related to infections and autoimmune, granulomatous, gastrointestinal, hematological, and oncological comorbidities form the wide clinical spectrum of CVID. Although some of these problems exist at the time of diagnosis (particularly in cases of delayed diagnosis), the majority tend to occur during the advancing course of the disease (3,4,10,11) . Therefore, follow-up after diagnosis is important in this group of patients. However, the existing data on the performance of the clinical follow-up in adult CVID patients are unsatisfactory. The variability in the phenotypes manifested by the disorder among patients affects the patient approaches (12) . In this study, we defined standards for long-term follow-up independently of the disease phenotype. The first step in our effort was to develop a patient file system specific to CVID. The sections and forms of this file were reviewed continually during the course of the study. Incomplete or useless parts were revised to improve the usability of the CVID file. For example, a new form named "case summary", added as "title verso" to the file, was used to summarize the case at a glance. This form consisted of essential information regarding the patient such as complications and/or comorbidities, treatment modalities, infused IVIG brands, infusion reactions (if present), accompanying diseases (if present), and other details not to be overlooked.
Standardization of the follow-up procedures allowed us to make an early diagnosis of certain complications and/or comorbidities and make necessary interventions in time, which are elaborated as follows:
• Patient 1 was diagnosed with CVID at 11 years of age and has been prescribed IVIG replacement therapy since. Unfortunately, his compliance to the treatment was poor, especially based on the timing of IVIG replacement. During the follow-up visits, the patient was reevaluated due to a persistent cough with greenish yellow sputum, and a diagnosis of bronchiectasis was made using high resolution computed tomography (HRCT), whereupon prophylactic antibiotic and mucolytic regimens were initiated along with the IVIG replacement.
• Patient 2 had chronic sinusitis that did not respond to medical treatment. Functional endoscopic sinus surgery was performed since the persistent infection negatively affected the trough level of replaced IgG.
• In patient 14, volume overload (generalized edema) and sustained decreases in serum IgG were observed. Examination revealed the development of nephrotic syndrome as a result of amyloidosis. The IVIG dose and infusion intervals were readjusted according to the levels of serum IgG and proteinuria, and other proper treatments (such as diuretics and colchicine) were initiated after consultation with a nephrology specialist.
• Patient 25 had the complication of persistently decreased platelet counts. Diagnosis of immune thrombocytopenia (ITP), which is the most frequent hematological comorbidity of CVID (1, 13) , was controlled by an increase in the IVIG dose and corticosteroid treatment. ITP was also observed in patient 9 and was treated with an increased dose of IVIG without corticosteroids.
• In patient 19, who had bronchiectasis, splenomegaly, and chronic HBV infection at the beginning of followup, liver cirrhosis was revealed during the follow-up period.
• Systemic autoimmune disease as another common manifestation of CVID (1, 14) was observed in 2 female patients during the follow-up: autoimmune thyroiditis in patient 15 and systemic lupus erythematosus (SLE) in patient 16. Autoimmune thyroiditis was diagnosed according to thyroid autoantibody positivity and ultrasonographic findings without any warning symptoms or complaints. However, the patient with SLE had both clinical and laboratory findings, such as ANA and anti-dsDNA positivity, arthralgia, arthritis, malar rash, and photosensitivity.
• Giardiasis was diagnosed in 4 patients as a result of gastrointestinal complaints and routine stool examinations performed at control visits, and the necessary treatments were applied. • Diagnosis of atopy in patients 10 and 24 allowed us to control upper respiratory tract symptoms using nasal topical corticosteroids. When we were standardizing the follow-up procedures for CVID, we experienced some difficulties due to the lack of definite literature data and issues with cost-effectiveness. However, we prefer to use cost-benefit issues rather than cost-effectiveness. For example, complete blood count (CBC) tests are recommended every 12 months according to previous studies (2) . In our study, we performed CBC tests at every visit (3-4 weeks). Early determination of cytopenias, and especially thrombocytopenia, before they cause complications is important. However, the diagnosis of ITP in 2 patients was based on the persistent decrease in platelets among the CBCs.
Another difficulty encountered during the course of follow-up was convincing the patients to undergo interventional investigations, such as gastrointestinal system (GIS) endoscopy. We performed upper GIS endoscopy in each CVID patient at the beginning of the follow-up and lower GIS endoscopy in patients experiencing lower GIS complaints (15) (16) (17) . We could not convey the importance and necessity of GIS endoscopy to the majority of CVID patients, who only complained about recurrent infections. Therefore, because of the limited number of patients, it was not possible to interpret the GIS endoscopic results.
Autoantibody positivity alone was not valuable for the diagnosis of autoimmunity in patients already receiving IVIG; thus, semiannual autoantibody screening was forsaken during the advancing course of the study and was performed only on patients showing clinical signs and symptoms of autoimmune disorders.
Bronchiectasis is one of the most important complications determining mortality and morbidity in patients with CVID. In the majority of centers, the first-line imaging study to monitor progression of bronchiectasis is HRCT. However, there are some drawbacks to using HRCT due to chromosomal radiosensitivity in CVID (1, 18) . Clear data regarding the total radiation dose and frequency of exposure are not available. Alternatively, there are some studies that propose the use of lung MRI imaging to diagnose bronchiectasis. However, data on the usefulness of lung MRI in monitoring the progression of bronchiectasis are limited (19) . In our study, only HRCT was used to follow patients with bronchiectasis.
In conclusion, our results indicated that due to limitations in the number of patients and study duration, close observation and standardized protocols for followup are essential components of the management of adult CVID patients. Early identification of complications and comorbidities will provide significant improvements in quality of life and survival. As in all disorders with chronic courses, we require a well-adapted patient file system and protocols for the long-term management of adult patients with CVID.
